Aim: To evaluate differences between last-year dental students in Paris (F) and Malmö (SE) Dental Schools, in regard to their judgement and decision-making within periodontology.
| INTRODUCTION
Periodontitis is a common infectious disease involving inflammatorydependent periodontal attachment and bone loss. 1 The prevalence of periodontitis in Europe is 40%-50% amongst the 40-50-year old, whilst 7%-20% of those experience extensive supportive tissue loss often resulting in loss of several teeth. 2, 3 Tooth loss can in turn result in impaired mastication, altered food intake and in general reduction of oral health-related quality of life. 4 As periodontitis is fairly common, and if not adequately treated may have substantial consequences, it is important that general dental practitioners (GDP) receive appropriate theoretical knowledge and clinical training, during their undergraduate education, to be able to prevent and treat the condition.
Two recent questionnaire-based studies performed in the region of Halland in Sweden, which included 4 patient cases with varying severity of periodontal disease (ranging from healthy to generalised periodontitis), showed a large inter-individual variation amongst GDPs and dental hygienists (DH) regarding judgement of the periodontal status (healthy/diseased), prognostic assessment (stable/progressing disease) and estimation of treatment needs (in terms of number of treatment sessions needed) of each patient case. 5, 6 This may indicate that those clinicians do not usually perform an individualised risk assessment and do not tailor-match the number of appointments to the actual periodontal treatment needs of the patient, but rather follow a "one-fits-all" approach; this in turn might result in overtreatment in some cases and in under-treatment in others, and possibly in less than optimal use of resources.
The observed variation amongst clinicians may be due to their profession per se, that is GDP or DH, or their previous professional experience. Further Therefore, the aim of this study was to evaluate differences between last-year dental students in Paris (F) and Malmö (SE) in regard to their judgement and decision-making within periodontology. 4. How long do you consider the total duration of treatment time to be reasonable for this patient, regardless of who performs the treatment (dental assistant, DH, GDP, specialist)?
T A B L E 1 Questions and answer options
Number of hours (freely written answer, no limits) 5 . If the patient does not receive any treatment at all in the future, how high do you assess the risk to be that the patient loses one/several of their teeth?
Visual analogue scale (0-100) 0 = no risk 100 = high risk Demographic and case-specific questions included in the questionnaire together with answer options. DH, dental hygienist; GDP, general dental practitioner.
| MATERIAL AND METHODS

| Participants
All last-year dental students from Université Paris Diderot, Dentistry UFR (96) and Malmö University, Faculty of Odontology (45) were invited to participate in this questionnaire-based study. All participants filled in their demographical data on the first page of the questionnaire including data about gender, age and satisfaction of the periodontal education during their undergraduate studies (Table 1) . Information on relevant aspects of periodontal education in the two educational programmes was collected separately and is listed in Table 2 .
| Questionnaire
The questionnaire contained four patient cases with varying severity All four patient cases were presented to the participants in the same manner which included patient history and periodontal status information, that is, bleeding on probing (BOP), probing depth (PD), full-mouth plaque score (PLI) and radiographs (paper print-outs of one panorama and four bitewings). All patient cases presented a 48-year-old male, with good general health, not using any tobacco, which differed in terms of BOP, PLI, PD and amount of bone loss ( Figure 1 ). For all the patient cases, an identical answering sheet which contained five questions was attached. First, the students were given a set of multiplechoice questions and were asked to judge each patient case as healthy or diseased. Then, if a patient case was judged as diseased, a diagnosis had to be proposed. Further, the students could choose from set of given different treatment measures (eg, instruction, scaling, periodontal surgery) and they could also estimate, without given timeframes, the time (in hours) needed to treat the patient case completely. Finally, by means of a horizontal 100 mm visual analogue scale (VAS), the students had to assess the risk for each patient case to lose one/several teeth in the future, if no treatment was provided (prognosis); "0" indicated no risk and "100" indicated high risk (Table 1 ).
| Logistics
The questionnaires were distributed during lectures, where all lastyear students were supposed to attend. Before handing out the questionnaire, the students were informed about the purpose of the study and that the questionnaire would be filled out anonymously. All questionnaires were collected directly after being filled out.
| Analysis
For comparisons between the 2 groups regarding satisfaction of the periodontal education, judgement (healthy or diseased), diagnosis (gingivitis or periodontitis), treatment measures ( 
| RESULTS
| Respondents
Eighty-one last-year students from Paris and 36 from Malmö handed in a completed questionnaire, resulting in a response rate of 84% and 80%, respectively. The mean age of students from Paris Fifty-eight percent of students from Paris and 67% of students from Malmö were female. Significantly (P < .01) more students from Malmö stated that they have received sufficient teaching in periodontology (90.6%) in comparison with the students from Paris (60.8%).
| Judgement and diagnosis
The two student groups did not differ significantly in their judgement, and the majority (>70%) of both student groups judged all four patient cases to be diseased. On the other hand, there were differences between the dental schools regarding diagnosis; significantly more students from Paris, comparing with those from Malmö, diagnosed periodontitis in the healthy (55% vs. 19%) and the gingivitis case (45% vs 6%) ( Table 3 ).
| Treatment measures and duration
The most commonly recommended treatment measures in both groups were disease information, oral hygiene instructions, polishing, scaling and re-evaluation. Comparing with the students from Malmö, a significantly larger number of students from Paris recommended scaling and re-evaluation in three of the patient cases (except for the periodontitis case), polishing in the wellmaintained and the healthy case, oral hygiene instructions for the well-maintained case and periodontal surgery for the periodontitis case. Furthermore, the students from Paris used "other measures"
(ie, measures indicated by themselves, as for example root debridement) more frequently than the students from Malmö; significantly more students from Paris used other measures than the students from Malmö in the well-maintained and periodontitis case (Table 4) . Non-progressing periodontitis). Numbers in bold indicate significant differences between groups. **P < .01, ***P < .001.
Regarding the estimated treatment time, students from Paris 
| Prognosis
Risk of disease progression in terms of losing a tooth (or teeth) in the future, as determined by VAS, was highest for the periodontitis 
| DISCUSSION
The present study revealed some distinct differences, between lastyear students from Paris and from Malmö, regarding diagnosis, treatment decisions and prognostic assessment of patients with varying severity of periodontal diseases.
In particular, in the present study, the majority of both student groups judged all four patient cases as diseased; however, a significantly larger number of students from Paris diagnosed periodontitis in the healthy and gingivitis cases, where there was clearly no evidence of alveolar bone loss. As mentioned above, significant variation in diagnosis and treatment planning regarding periodontal diseases amongst undergraduate students, within the same or different dental schools, has been previously reported. 7, 8 The high variation amongst students in giving a diagnosis is not unique for Percentage of students (%) who proposed each treatment measure for each patient case. Numbers in bold indicate significant differences between groups. *P < .05, **P < .01, ***P < .001.
F I G U R E 2 Average treatment time for each patient case in hours (95% CI). ***P < .001
Periodontology. For example, in cariology, high inter-examiner disagreement amongst students in diagnosing tooth surfaces with/ without carious lesions has been reported; amongst the reasons mentioned for this has been the lack of appropriate criteria to interpret radiographic features. 12 In this context, there are some difficulties with the currently widely used classification of periodontal diseases, 13 and there is lack of consensus on the case-definition of periodontitis 14 ; further distinguishing between an active and an inactive periodontitis site is occasionally a challenge. 15 Thus, a larger variation in terms of diagnosis, regarding the well-maintained patient presenting with extensive attachment loss and a few sites with BOP, appears reasonable to expect. However, it seems unlikely that the above-mentioned issues with the current classification system have contributed to the large variation observed regarding the diagnosis of the healthy and gingivitis cases; this variation may rather represent differences and/or gaps in the base of knowledge on periodontal diseases between the two schools. Similarly, differences were observed between the two student groups in regard to the proposed treatment measures and the estimated duration of treatment; in particular, students from Paris proposed significantly longer mean treatment time than those from Malmö for all patient cases in this study. Differences in students' treatment decisions are not uncommon in dentistry. For example, it has been previously observed that students had a fair to moderate agreement (kappa value range:
0.37-0.48) in proposing different treatment procedures in periodontology, 7 whilst in endodontics students varied in their treatment decision of previously endodontically treated teeth with signs of peri-apical pathology (ranging from no treatment to extraction), 16 and in cariology students varied regarding the treatment of proximal caries. 17 Currently, there is no information on how many patient cases are needed to determine students' basic and applied knowledge within a dental specialty, and it may be argued that 4 cases were too few to assess students' knowledge regarding the most appropriate diagnosis, treatment plan and prognostic assessment of patients representing the most common periodontal diseases. On the other hand, a balance must be kept regarding the amount of requested answers included in a questionnaire, to collect accurate and sufficient information, but also to avoid respondent fatigue and thus achieve a high response rate. 18 The variation observed herein in diagnosis and proposed treatment measures between the two student groups may be due to differences in the curricula between the dental schools, resulting in different amount of training in periodontology; for example, students from Paris have less phantom training, start patient treatment later in their education, and have less periodontal treatment hours with patients in total comparing to those in Malmö (Table 2) the dental schools, 9 may influence decision-making of students, In addition, a significantly larger number of students from Paris indicated that there is risk for tooth loss (ie, disease progression) in the healthy and the gingivitis cases; this appears reasonable as students from Paris diagnosed more readily periodontitis for these cases compared with the students from Malmö.
The differences observed herein in regard to diagnosis, treatment decisions and prognostic assessment of patients with varying severity of periodontal diseases between the students from Malmö and Paris could also be attributed to the different educational environments employed in the two dental schools. Indeed, distinct differences exist between the two schools, in the undergraduate education in general-a major difference being the pedagogical approach "problembased learning-PBL" with emphasis on early patient treatment followed in Malmö 22 ; in Paris, the pedagogical approach is traditional lecture-based with a late start of patient treatment. 23 (Table 2 ). It has been previously reported that students from a traditional undergraduate education were found to be more confident in the treatment of periodontal diseases than students from a PBL curriculum, 24 whilst in another study, students in a PBL curriculum performed better on theoretical examinations in periodontology, but equally on clinical examinations. 25 Of course, the present study is limited by the fact that only two dental schools and a relatively small number of students were included. Nevertheless, irrespective the pedagogical system employed at the individual school, it is important that graduating dentists have comparable levels of competences after completion of their studies, allowing safe and effective clinical practice, including prevention, diagnosis and therapy of the most prevalent oral diseases.
F I G U R E 3 Average prognostic assessment for each patient case by means of a 100 mm visual analogue scale (95% CI). 0 = No risk, 100 = High risk. **P < .01, ***P < .001
In this context, one interesting aspect regards the possibility that the observed differences amongst students remain after their graduation, that is in their professional working life as GDPs. In the study mentioned above, 5 Swedish GDPs and DHs estimated similar treatment time for the same patient cases as the students from Malmö in this study; this might imply that concepts and attitudes developed during studying remain after graduation during professional working life as GDPs. As already mentioned, ADEE and the EFP have produced consensus statements aiming to the harmonisation of competences and learning outcomes in Periodontology so that the dental graduate in Europe has a common base of knowledge on periodontal and peri-implant diseases.
11
The results of the present study seem to indicate that there is need for better harmonisation in dental education in Europe, at least as it regards Periodontology. A possible way to achieve this could be, if the ADEE and EFP consensus statements are used as the benchmark, during the process of external accreditation of dental curricula, which are recently increasingly employed at European dental schools.
| CONCLUSIONS
The distinct differences, between last-year students from Paris and from Malmö, regarding diagnosis, treatment decisions and prognostic assessment of patients with varying severity of periodontal diseases observed herein, seem to indicate that there is need for better harmonisation in dental education in Europe, at least as it regards
Periodontology. dentistry and biomaterial education and research. 
